Streptavidin as a macroinitiator for polymerization: in situ protein-polymer conjugate formation.
This communication reports the first example of polymerization initiated from specific domains on proteins. Streptavidin was coupled with a biotinylated initiator for atom transfer radical polymerization (ATRP) and exposed to an aqueous solution of CuBr/2,2'-bipyridine and monomer. N-Isopropylacrylamide (NIPAAm) and poly(ethylene glycol) methyl ether methacrylate (PEGMA) were readily initiated by the modified streptavidin and polymerized from the protein at room temperature. Formation of streptavidin-polymer conjugates was confirmed by size exclusion chromatography (SEC) and gel electrophoresis. Polymer identity and biotinylation was verified using 1H NMR spectroscopy, gel permeation chromatography (GPC), and surface plasmon resonance (SPR) after dissociation of the biotin-streptavidin complex. This general approach is likely to be extended to other proteins and monomers and promises to enable easy synthesis and purification of a variety of polymer-protein conjugates.